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ABSTRACT 
Many companies struggle with implementing and calibrating prepackaged and configurable enterprise resource planning 
(ERP) business process workflows, especially master data creation and maintenance. The objective of this paper is to refine 
the understanding of ERP process workflow adaptability and usage through the lens of sociomateriality. The research aims to 
explore the degree and the associated consequences of employees’ resistance to packaged ERP workflows. Presenting 
research on agencies and assemblages derived from ERP system utilization, we conducted a content analysis of 98 
interviews, made up of 50 ERP users dealing directly with ERP workflow usage and 48 ERP users involved in master data 
workflow usage, programming, and administration, to explore how material agencies emerge temporally in practice through a 
dialectical process of resistance and accommodation. The insights gained from this research may be particularly valuable in 
researching the expansion of management knowledge related to ERP best practices in everyday organizational life. 
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INTRODUCTION 
Many companies around the world have invested significant material and human resources in ERP implementations, only to 
realize major process misalignments, resulting in serious user backlash and requiring considerable customization to bandage 
the problem. Despite billions of dollars in ERP services and software license investments over the last two decades, most 
organizations continue to struggle with ERP systems that are inefficient, with low levels of end-user satisfaction. Research 
has shown that this dissatisfaction is related not only to poor user interface design and inaccessibility of data for meaningful 
business reporting and decision-making (Babaian et al. 2006), but also to the lack of sufficient adaptability of business 
process workflows for creating and maintaining critical ERP master data to changing organizational requirements. 
The research presented in this paper aims to contribute to the literature on how users resist and make accommodations for the 
workflows built into ERP systems by refining understanding of ERP master data process workflow usability through the 
emerging lens of sociomateriality. The paper investigates the challenges in the usability of ERP workflows and the question 
of how resistance and accommodation interrelate in given ERP use-case scenarios. Resistance and accommodation in these 
scenarios are bound up in the complexities associated with the ERP system user interface, program logic and workflow. We 
believe however that exploring questions related to the breadth and depth of both resistance and accommodation should 
provide a basis for better understanding of how to ameliorate the consequences of resistance and accommodation to 
ultimately lead to greater ERP user acceptance and overall ERP system usage.  In the following section, we outline concepts 
contributing to the sociomaterial perspective. We then introduce a study in which we analyze data from 98 interviews with 
ERP users to in order to identify and concepts related to a sociomaterial lens. 
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LITERATURE REVIEW 
Sociomateriality is a recently emerging theoretical perspective in the study of technology and organizations (Orlikowski 
2007). Sociomateriality relies on a view of the world in which everyday practice is configured and re-configured by multiple 
meanings and materialities (Suchman 2007). An example of this is the creation of parts data. This business process involves 
individuals from many departments within an organization. There are hundreds of data elements that comprise a single 
material or part creation. Often times, the originator requests a new part creation by way of a completed paper form request. 
This is then routed to various parts/material subject matter experts (e.g., finance for costing, manufacturing requirements 
planning for packaging considerations, and product for bill of material creation). After all data attributes are populated, the 
information is routed to data entry that enters the data into the ERP system. This example illustrates how system and people 
are entangled to form an assemblage, actively configured in an ERP master data transaction. 
The sociomaterial lens draws together concepts from studies in the sociology of science, technology, and organizations, 
including actor-networks (Callon 1986), the mangle of practice (Pickering 1993), structuration theory (Jones et al. 2008) and 
performativity (Barad 2003). Underlying the sociomaterial perspective is the premise that humans (or organizations) and 
technology exist only through their temporally emergent constitutive entanglement, which is calibrated by the duality of 
resistance and accommodation. In this paper, we focus on the contribution that structuration theory can make in 
understanding resistance and accommodation in ERP workflow. 
Jones and Karsten’s review of structuration theory in IS research, highlights how resources, rules, human agency, agent’s 
know-ability, temporality, and routines are organized as properties of social systems. Additionally, the authors offer 
Information Systems (IS) researchers insight into using structuration theory as a theoretical lens for examining 
sociomateriality in the context of ERP and master workflow and the related stresses as opportunities for organizational theory 
research.  
The concept of structuration offers an approach to addressing the dilemma of choosing between subjective and objective 
conceptions of organizations, allowing researchers to embrace both. Up to now, structurational research has concentrated on 
types of IS research where the importance of social factors is widely recognized. However, no studies have dealt with ERP 
usability and ERP business process workflow (Jones et al. 2008). If IS researchers could show how Giddens’ ideas (Giddens 
1991) might be sympathetically extended to address significant IS-related issues, this would be a valuable contribution to the 
general understanding of the process. Since ERP usability is a significant IS-related issue, it is a reasonable area for 
evaluating valuable IS research contributions (Jones et al. 2008). Giddens’ position emphasizes the need for researchers to 
focus on the practices associated with technologies in specific settings, rather than assume that these follow from the 
intentions of designers or implementers, and to consider employees as active agents, even in their submission to monitoring. 
ERP usability and business process workflow provide a convenient platform for exploring the interrelated assemblage of 
human agency and technology infrastructure in this context.  
For example, examining the ongoing (re)production of structure and ontological security as contributors to resistance to 
change, as well as recognition and investigation of unacknowledged conditions and unintended consequences that designers 
or implementers may not have considered in their plans, may provide insight as to why information systems projects often 
fail to achieve the benefits expected of them. An aspect of this is the linkage of individual micro-level actions and macro-
level corporate processes, objectives, and goals. Therefore, such research might examine how the characteristics of corporate 
board-level objectives influence the adoption and use of ERP business processes, or how employee data entry productivity 
monitoring is related to broader structures of domination in the workplace. 
A particular challenge would be to investigate settings that appear to restrict an agency. This may involve studies of 
transaction-processing or ERP systems and related process workflows, as well as studies of implementation and use in highly 
controlled contexts, such as safety-critical systems or call centers. Showing that structuration offers useful insights in such 
“difficult cases” would provide strong evidence of the theory’s value. Although this does not offer a specifically 
structurational account of information systems, the scope for human agency in the use of ERP systems suggests that such an 
avenue is possible.  Understanding this human-machine interaction and the conceptualization of the IT artifact that it implies 
may offer a particular opportunity for IS researchers in the light of Giddens’ neglect of this topic. 
Our research objective therefore is to investigate one of these concepts of sociomateriality and that is the accommodation and 
resistance that emerges and is enacted within a sociomaterial entanglement of practice, as it relates to IS research. In 
particular we focus on ERP usability as it relates to ERP and master data creation and maintenance workflow.   
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RESEARCH METHODOLOGY AND DESIGN 
Given our research objective to investigate accommodation and resistance, we conducted a series of interviews with ERP 
users. One set of interviews dealt with ERP workflow, and another set of interviews dealt with master data workflow. The 
two sets of data were collected over a 9-month period and involved one-on-one interviews with a total of 98 ERP users from 
various industries in North America and Europe. The interviews were conducted with a range of ERP user types, including 
line of business management and staff, information technology management and staff, and ERP administrators and 
programmers. Each interview lasted approximately 30 to 45 minutes. The interviews were recorded with a handheld device 
and transcribed for further analysis.  The key objective was to obtain primary first-hand accounts of how ERP users resisted 
and accommodated ERP workflow and master data creation and maintenance. 
Four topical areas were explored in every interview:  
1. Describe your roles and responsibilities as they relate to your ERP environment. 
2. How is your ERP technology infrastructure currently implemented in terms of modules installed, versions, and overall 
configuration? 
3. Where are you currently experiencing ERP workflow challenges (or master data workflow challenges) as they relate to 
your organization? 
4. What current ERP business process workflows (or master data usability improvements) are you now engaged in 
implementing, updating, or evaluating for enhancement? 
The methodology deployed in this paper differs from more traditional content analyses because it has not been coded for 
specific concepts. Also, whereas many studies have focused on a specific aspect of bias or selective reporting, this analysis 
intentionally selected 98 interviews transcribed verbatim, with no text edited or altered in the process.   
Content analysis was performed to determine the most prevalent resistance concepts brought forth during the interviews. The 
initial analysis examined the top 3–4 concepts discovered for each collection of interviews. Concepts that were generic 
references were subsequently removed. The analysis was then rerun to determine more relevant concepts. The top frequency 
counts for each interview grouping were compared.  
The second aspect of the content analysis was to examine the knowledge pathways used for a common set of concepts found 
in both interview sets: “SAP-Data.” A pathway was automatically generated for each concept. Knowledge pathways were 
examined to view interrelated concepts. This was done to uncover differences in language coverage of the same resistance 
concept. 
The interview transcripts were processed by Leximancer, a software tool used for the analysis of textual data that searches for 
context and meaning within texts and assists in understanding how these concepts change over time. The program analyses 
documents and identifies key concepts by assessing the relative contextual coefficients of words through metrics such as co-
occurrence, position, and frequency of key text (Kamimaeda et al. 2007); (Young et al. 2008). The tool suggests clusters of 
meaning based on word groupings (Crofts et al. 2010) and provides methods for analyzing knowledge pathways—the linkage 
and weighting of a chain of concepts. This tool was used to analyze the aggregated content of the textual interview 
documents and then to display the extracted information visually, using a concept map. The concept map display the main 
concepts in the text data and depicts the relationships among concepts resulting from the 50 ERP workflow interviews 
(Figure 1) and 48 master data workflow challenge interviews (Figure 2). Using the concept map, we developed the research 
questions and performed a directed search of the text.   
RESULTS 
The results are divided into two sets of analysis: one for 50 ERP workflow interviews and another for 48 master data 
workflow interviews.  
Some examples of the challenges, issues, and supporting excerpts from the interviews are highlighted in Table 1.  
Challenges Excerpts from Interviews 
Manual data 
maintenance 
“It’s not the input that’s the problem. It’s not the input into the ERP system—that is a minimal 
challenge. It’s defining the components; it’s defining the specs; it’s running pallet tests and 
verifying that it’s being made online.”   
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Development costs 
and IT backlogs 
“One custom transaction took 400 hours to build, test, and change a particular material class…Any 
ongoing changes require significant resources, at least at the cost to originally build.”  
Service-level/process 
transparency 
“Our customer data creation and maintenance process is very manual and very slow—very non-
efficient.” 
Asymmetry between 
ERP modules  
“We have continuous projects to make sure, on an ongoing basis, [that] we take a dump of all data 
and compare it system to system, just making sure that everything is okay. And we run reports to 
make sure everything looks good.” 
Table 1 ERP Workflow and Master Data Interview Excerpts 
 
Concept Analysis: ERP Workflow and Master Data Workflow 
The initial analysis by Leximancer discovered many concepts that were unrelated to ERP workflow topics. These unrelated 
topics were removed and the analysis rerun. Figure 2 depicts the concept map for the ERP workflow data set generated from 
the initial run. This representation shows how the content analysis tool provided a holistic ability to navigate selected 
concepts and quickly visualize pathways to identify where stronger concept correlations existed.  
The concept map provides various levels of granularity related to several hundred concepts, detailing linkage, count, and 
relevance by concept. The map depicts the relative strength of a concept by the size of the concept bubble. The colors 
indicate relative degrees of “hot” and “cold” (red to blue), with the hotter concepts having higher degrees of relevancy to 
other concepts than the cooler concepts. 
 
 
Figure 1 ERP Workflow Concept Map: Initial Run (Leximancer) 
 
Table 2 presents data of word-like concepts such as “workflow,” “time,” and “processes” for the ERP workflow interview 
set. It also includes one name-like concept—“SAP”—for this data set. Name-like frequencies proved to be a rich area for 
analysis because of the nature of the interviews and their explicit focus on ERP workflow and master data, which directly 
correlate to companies such as SAP and Oracle.  
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Relevance refers to the percentage of context blocks coded with the concept, relative to the most frequent concept in the list. 
Simply put, relevance is a percentage representation of the count value of a given concept divided by the highest count value 
in the data set. Consequently, the most frequent concept will always have 100% relevance, regardless of whether it occurs in 
all context blocks or not. In the ERP workflow interviews, the highest count concept was “SAP” with 192 occurrences.  
 
Concept Count Related Concept 
(count)  
Sample Excerpt from Interviews 
SAP 192 Workflow (56)  
34% relevance 
“I can tell you, the development cycle is quite painful with SAP’s workflow.” 
Workflow 164 Take (18)  
37% relevance 
“Let’s say you need to go in and you want to add a few more levels of approvers, 
or you need to adapt the workflow to take into account a new SOX compliance 
regulation, what would you have to do to implement that?” 
Time 143 Change (9)  
23% relevance 
“Even a simple change cannot be realized in less than 5 months, to be honest, 
because we are based on the logic that our portal would not be changed every 
time, so we only change our portal activities 2 times a year.” 
Process 96 Involved (10)  
24% relevance 
“When we implemented ESS in the last project, there were a couple of scenarios—
work order, like less than 200, 160, or 180 hours, and complicated scenarios of 
workflow where we needed some integration with Finance, wherever approval was 
required, especially when the customer support process was involved (for example, 
CRM process or HR process). For HR process, we integrated with HR, master 
data, and other structure levels for approval.”   
Table 2 Concept Frequencies and Descriptions for Final Run from ERP Workflow Interviews  
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Figure 3 depicts the concept map for master data workflow interviews from the initial Leximancer run. As above, unrelated 
topics were removed for subsequent analysis.  
 
Figure 2 Master Data Workflow Concept Map: Initial Run (Leximancer) 
 
Table 3 includes the same word-like concepts as shown in Table 2 for the master data interview set. In the analysis of this 
data set, the concept with the highest count was “data” with 1,028 occurrences. “Material” was the second most frequently 
used concept with 571 occurrences. 
Concept Count Related Concept 
(count)  
Sample Excerpt from Interviews 
SAP 560 Workflow (56)  
23% relevance 
“Right now that’s probably going to be a manual activity on the part of the SAP 
data maintainer, who may have to pick up the phone. Even though they’re going 
to do that, we’ve kind of built the forms to accept notes and whatnot. They might 
say, “Called Finance, got approval for a $5,000 credit limit” [or] “Called this 
guy,” but eventually we hope to build workflow into all of this.” 
Workflow 140 Take (1)  
1% relevance 
“Let’s take it a step further than that. We do have some—I don’t know that I want 
to call it workflow necessarily—but we do have some governance and some 
guidelines. One of the things that they struggle with is cost: How do you know 
how much this product is going to cost if you haven’t made it before?”  
Time 252 Change (9) 
8% relevance 
“It depends on the motivation, how badly they need the part, I think. Sometimes 
we added [something] like “engineering please change” and we had a meeting, 
and we come back a week later and nothing has been done—engineering hasn’t 
filled out anything. Sometimes a bunch of them get done…right away. So, I would 
say that it probably takes at least a few days. I mean the actual time to fill it out 
probably isn’t substantial, but it’s just the queue and wait.” 
Process 406 Involved (0) 
0% relevance 
“Is it pretty much bulletproof as far as the process itself? No, it's not bulletproof. 
The buyer or the master data [team] will find errors in the data that's been 
written on the sheet. They'll email the salesperson, say, “You wrote color brown 
but your model number signifies black—what is it that you want?”…I'd say, [on] 
at least a third to a half of the sheets that come through there may be additional 
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questions, and probably an email or phone call to somebody.” 
Table 3 Concept Frequencies and Descriptions for Final Run from Master Data Workflow Interviews 
 
 ‘SAP- Data’ KNOWLEDGE Pathway: ERP Workflow VS. Master Data Workflow  
Leximancer allows for the analysis of two concepts and their interconnecting concepts in the form of a knowledge pathway. 
In this analysis, the two sets of interviews (ERP workflow and master data workflow) were compared using the same 
pathway—“SAP-Data”—to identify variances in the weightings and interconnecting concepts.  
 
The knowledge pathway displays the most likely relationship chain between two concepts. It allows for navigation between 
the most likely paths in conceptual space, from a starting concept to an ending concept. The relationships between the 
interconnecting concepts are best thought of as correlations, though the text segments describing the relationship may define 
a direction for cause. A list of text segments describing the legs of the path and explaining the links between related concepts 
is also provided, offering further insight into the concept correlations. 
 
Figure 3 illustrates the “SAP-Data” knowledge pathway in a concept map (left) and highlights the variety of concepts (right) 
resulting from the interviews with 50 ERP workflow users. Figure 4 provides a similar pathway graphic for the 48 master 
data interviewees.  
 
 
Figure 3“SAP-Data” Knowledge Pathway from ERP Workflow Interviews 
 
A sample of responses from the ERP workflow interviews is presented in Table 4. Table 5 provides a similar sample from the 
master data workflow interviews. The tables’ list representative text associated with each of the concept links, along with 
each concept pair’s contribution weighting and implications associated with the linkage.  
 
ERP Workflow Concept Links Contribution Weighting 
SAP to Workflow 0.003 
Text Associated with Concept Links 
“I’m responsible for plant accounting, material setup, and costing, and that relates to SAP in as much as we track, using the 
workflow in SAP, all of our material setup for packaging and for finished goods assembly. So, I use SAP mostly to pull 
information out to set up new packaging items, as well as track and put new information in.” 
Relationship to Sociomateriality,  
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5 interview quotes cited the concepts “SAP” and “workflow.” The statement above exemplifies the role of resistance and 
accommodation – illustrating how this interviewee readily accommodates the master data creation process – and his 
willingness to use the ERP system to ‘pull information out’ and ‘track and put new information in’.  
ERP Workflow Concept Links Contribution Weighting 
Workflow to Process 0.004 
Text Associated with Concept Links 
“That’s going to be something new that I still have to learn…Each business within Arch had [its] own way of setting up new 
materials basically—you know, whether it be a tech transfer outside of SAP, whether it be email approvals, that type of thing. 
Each business was different, depending on whether or not they were ISO. It just varied based on the business.” 
Relationship to Sociomateriality 
9 interview quotes were cited. Resistance and accommodation is implied by how the interviewee describes the variability of 
material creation processing within various business units. Further highlights of this interview reveal additional elements of 
resistance and accommodation with this assemblage, including system upgrades, hardware modifications, training, and 
documentation. 
ERP Workflow Concept Links Contribution Weighting 
Process to Master 0.003 
Text Associated with Concept Links 
“I’m not that familiar with that side of the [material change] process, but there are certain SAP mass changes that key users 
can run, and by and large I don’t think we change that much on the material master.” 
Relationship to Sociomateriality 
14 interview quotes were cited. This particular interviewee highlights the resistance associated with adapting the master data 
mass change processes to the organizations business requirements.  The discussion underscores the variety of resources 
involved from a technical perspective required to make a minor change to an ERP process workflow: “Firstly, you have to 
have a programmer, sometimes more than one. Especially if you use EP portal, you will need an ABAP program and Java 
programmer, and then the configuration is done on the backend side and then also on the EP portal side. So, just to start you 
need at least 4 people, and sometimes more than that. It’s not an easy thing to do.” 
ERP Workflow Concept Links Contribution Weighting 
Master to Data 0.99 
Text Associated with Concept Links 
“We have offline databases, packaging stacks group, and packaging engineering group. Everything from the master data 
setup to the packaging stacks to the purchasing and pricing, all of that flows through workflow in SAP.” 
Relationship to Sociomateriality 
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16 interview quotes were cited. An example of resistance and accommodation again underscoring the resistance associated 
with reconfiguring an ERP process workflow. The following exchange, discussing a well-designed yet not easily adaptable 
workflow, illustrates this point particularly well: Interviewer: “Can you reconfigure the workflow?” Interviewee: “No, that’s 
not going to happen at all from my understanding. You know, it was developed by a consultant, and it was very good, but he 
is no longer here and it would be a huge effort to reconfigure.”  
Table 4 Sampling from the “SAP-Data” Knowledge Pathway from ERP Workflow Interviews 
 
 
Figure 4 “SAP-Data” Knowledge Pathway from Master Data Workflow Interviews 
 
Master Data Workflow Concept Links Contribution Weighting 
SAP to Material 0.51 
Text Associated with Concept Links 
“No one has a solution that they developed that does what we have done. I say it creates the BOM; it can create the rate-
routing production version. It creates all views of the material master, and then it launches workflow to promote some 
attributes. So, if you’re doing purchasing information that you need to put in, then we have workflows that do that. It 
automatically goes into a costing queue...It flips the status to a production status.”  
Relationship to Sociomateriality 
34 interview quotes cited the concepts “SAP” and “material.” The interview statement above exemplifies how this 
organization overcame the resistance associated with adapting the workflow associated with master data creation and 
maintenance and accommodated this with extensive programming resources, based on their own (rather than the ERP driven 
configuration) ideas for process usability enhancements, brought forth by the user of the system, resulting in a significantly 
improved process for bill of material and related master data creation. 
Master Data Workflow Concept Links Contribution Weighting 
Material to Data 0.49 
Text Associated with Concept Links 
“The master data analyst is a team, and they are responsible for various plants. So, if engineering is trying to set up or buy 
or build in those locations, then the master data team is responsible for getting the part set up. But sometimes some of the 
views are missing. That’s when the GSM side, or the group I work in, we step in and complete those views, so that we can 
actually get orders created and out the door.” 
Relationship to Sociomateriality 
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34 interview quotes were cited.  Accommodation is implied here by how the interviewee not only describes enhancing the 
material creation process, but also highlights the range of resources involved from different departments that are required to 
process the material master data creation. This interviewee is highlighting how within the master data process specific 
“views” are required that his team will “‘step in’ to complete those views – so we can actually get orders created.”  
Table 5 Sampling from of the “SAP-Data” Knowledge Pathway from Master Data Workflow Interviews  
DISCUSSION 
Our research question focused on the depth and breadth of resistance and accommodation that exist in ERP master data 
workflow usability. The results from the user interviews and related content analysis, which focused on concept frequencies 
and specific knowledge pathways, revealed extensive accommodation and resistance to ERP system usage.  
The results pointed to a number of encountered ERP usability challenges, ranging from master data maintenance challenges 
to a myriad of challenges related to functional business processes, such as material data creation, customer information 
maintenance, and vendor data mass maintenance. The data from the interviews and the resulting analysis provided a means to 
distill ERP workflow usability cases into four distinct areas of ERP usability challenges: manual data maintenance, 
development costs and IT backlogs, service-level/process transparency, and asymmetry between ERP modules. In future 
research, analyzing sociomaterial assemblages in the context of each of these challenge areas and uncovering their 
similarities and dissimilarities could prove helpful to identifying areas of key value for the ERP usability focus. 
Approaching the research with the idea of sociomateriality (e.g., interpreting resistance and accommodation in the mangle of 
practice) provides a holistic view of a business process well beyond simply counting keystrokes or taking a survey (Pickering 
1993). Understanding the entire workflow—the phone calls to interpret the master data material creation transaction, the 
rekeying of the requestor fax, the lookup of a code in a 3-ring binder on a desktop, etc.—gives the researcher vast contextual 
meaning to ERP workflow usability and, therefore, the ability to identify a number of approaches to lessen the resistance in a 
given business process.   
In our research outlined in this paper, we found that using structuration theory as a theoretical lens for examining 
sociomateriality relies on a view of the world in which everyday practice is configured and re-configured by multiple 
meanings and materialities (Suchman 2007), and that without an understanding of this worldview bettering any business 
process would be fruitless. By engaging with a sociomaterial worldview, eliminating resistance may increase the capacity for 
ERP system users and enhance their ability to leverage work time with more meaningful and strategic activities. 
The central premise of sociomateriality is that humans/organizations and technology are assumed to exist only through their 
temporally emergent constitutive entanglement, which is calibrated by the duality of resistance and accommodation. 
Therefore, it is valuable to consider all elements of a given assemblage for the user and the system. By viewing the 
assemblage holistically, one would able to break it down into discrete components, fine-tune those components, and rebuild 
them into a more efficient assemblage. 
CONCLUSION 
Viewing the challenge of ERP usability through the lens of sociomateriality provided us with a broader and deeper contextual 
view of the issue. The perspective of sociomateriality enabled us to gain a wider understanding of how assemblages work to 
resist and accommodate each other. Leveraging the mangle of practice, we have begun to explore how material agencies are 
not pre-given but emerge temporally in practice through a dialectical process of resistance and accommodation. By better 
understanding the mangle of practice, both line of business and information technology management will be better positioned 
to address the entire business processes and, therefore, derive accelerated benefits from their ERP infrastructure.  
Future research in sociomateriality should further explore the role of organizational maturity as it relates to teasing out 
accommodation and resistance practices in ERP usability assemblages, specifically in the critical area of master data creation 
and maintenance. This research should include quantitative analysis of resistance and accommodation levels prior to and after 
ERP master data workflow innovations, as well as statistics associated with the various processes and sub-processes that 
make up the assemblage. 
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